Background: Management of post-corrosive esophageal strictures represents a major challenge for clinicians. There are many options for treatment as dilatation alone or dilatation with injection of corticosteroids, stent placement, and surgery. The aims of the study: This is a retrospective study to assess the success rate of different treatment modalities for post-corrosive esophageal stricture including: endoscopic dilatation, stenting or surgery and to define any complications. Methods: Clinical and endoscopic data for patients with post-corrosive esophageal stricture admitted to the endoscopy unit between September 2012 and September 2017 were collected. Retrospective analysis of data was done to detect the types of treatment, success rate and any detectable complications. Results: A total of 50 patients with their ages ranged between 3 and 20 years were included in this study. Male patients represented 54% (27 patients) and females were 23 (46%). The cause of caustic material ingestion was mainly accidental (47 patients, 94%) and only 3 patients were suicidal (6%). Dilatation was successful in most cases either with or without injection of corticosteroids (39 patients, 78%). Stenting was a good option in cases of refractory or recurrent dilatations (11 patients; 22%) with excellent results. Surgery rarely needed (only in one patient) and only when dilatation and stenting failed. Conclusions: Endoscopic treatment of post-corrosive esophageal stricture has a good result and low rate of complications. The covered self-expandable metal stent (SEMS) is a good option in cases of refractory strictures, surgery rarely needed and after failure of previous modalities.
Introduction
Corrosive ingestion is the most common cause of esophageal strictures in children and young adult leads to a progressive and devastating injury to the esophagus and stomach. Injury to the esophageal wall results in thickening of its layers which lastly heal by fibrosis [1] [2] and frequently encountered in children who accidentally swallowed caustic materials or in adults for suicidal purposes [3] [4].
Alkaline caustics and acids are the most chemicals that involved in the esophageal burn that lead to stricture formation and the inability to swallow food after the injury. High-alkaline cleaners are predominately found in oven cleaners and drain cleaning solutions. Acids like hydrochloric and sulfuric acid are used in many industries such as fertilizer, detergent, and automotive batteries. Alkali ingestion is more common than acid with an overall ratio of 8:1 respectively [4] .
The most common causes of post-corrosive esophageal strictures in Egypt are ingestion of caustic potash. The concentration and amount of the ingested material and the time of contact with the mucosa, have an important impact on the injury [5] . Esophageal Strictures formation occurs in 3% to 57% of ingestions with documented esophageal burns. Most of them are third-degree (circumferential) burns that lead to esophageal strictures, regardless of treatment. Comparatively, 80% of cases who develop a stricture will have a dysphagia within two months and may be earlier in more severe injury [6] [7] .
Dysphagia is the main presenting complaint in patients with post corrosive esophageal strictures and occurs within 1 to 2 months. The presence of other symptoms as early satiety, loss of weight, and progressive vomiting suggest gastric outlet obstruction. Repeated chest infections may indicate acquired tracheo-esophageal stricture [5] . Weight loss may be present but not so marked as in malignant strictures.
The aim of the treatment of esophageal strictures is to relief dysphagia and to prevent recurrent esophageal narrowing and improve quality of life.
There are many options for treatment as endoscopic dilatation, alone or with injections of corticosteroids and removable self-expanding intra-luminal stents, and surgery. The first line is endoscopic dilatations as it is feasible to use and offers great relief of dysphagia with low rates of complications [8] , but unfortunately, more than a third of patients are still complaining after dilatation and need more sessions [9] .
In order to decrease the time and encumbrance of endoscopic dilatations to relief symptoms of dysphagia, varies endoscopic treatment can be used. Using steroid injection alongside endoscopic dilatation into the stricture segment followed by dilatation could prevent the recurrence of stricture and dysphagia. In the last few years, placement of temporary stent has been used widely for refractory post-corrosive esophageal strictures. Self-Expandable plastic stents (SEPS) are FDA approved to be used in such cases [10] . [14] . So, there are quite controversies regarding the plan of treatment and many different therapies have been recommended.
Surgical treatment as Esophagectomy with gastric or intestinal interposition
Chronic patients need repeated dilatations to keep an adequate lumen diameter. As regards more severe strictures, because of the failure of dilatation and the presence of complications, surgical replacement of the esophagus may be required.
The aims of this study: to assess the success rate of different treatment modalities for post-corrosive esophageal stricture including; endoscopic dilatation, stenting or surgery and to define the occurrence of any detectable complications.
Patients and Methods

Patients
The current study is a retrospective one included data of 50 patients with post corrosive esophageal stricture admitted to the endoscopy unit between September 2012 and September 2017. This study was conducted in the GIT endoscopy unit in Qena University Hospitals in collaboration with General surgery, Tropical Medicine and Gastroenterology and Internal Medicine departments. All data of the history taking, clinical examination and radiological examination of the esophagus were collected. Informed consent was obtained from all patients or their parents in case of children and adolescents to include in this study after explanations of the nature of the disease and possible treatment options whether alone or with injection of triamcinolone or stent placement. The written consent form was signed before the procedure.
Ethical Approval
The current study was approved by our local faculty ethical committee.
Methods
The examination was done under general anesthesia with airway protection.
Olympus, GIF-XQ260 instrument was used for doing upper endoscopic examination. During esophagoscopy different parameters were evaluated to facilitate the choice of the most applicable dilator. Those parameters included the site, the diameter, and the macroscopic picture of the stricture. All these data were collected.
The Procedures
After diagnostic upper endoscopy was done the following treatment modalities were chosen accordingly: 1) Esophageal dilatation only: The guide wire was inserted under endoscopic control and fluoroscopy guide. Savary-Gilliard dilators semiflexible bougie was Open Journal of Gastroenterology introduced starting from smaller to larger diameter. We started with three dilators per session, with progressively increasing diameters. Patients were managed on a stepwise basis, and we used the anatomy of the esophagus to determine the technique and the type of dilator which should be employed. Dilatation sessions were run at an average interval of 15 days.
2) Esophageal dilatation and triamcinolone injection: After full dilatation of the esophagus; until reaching more than 14 mm in diameter, triamcinolone injection was done. We used sclerotherapy injection needle (23-gauge & 5 mm long) for intra-lesional triamcinolone injection (triamcinolone acetate 10 mg/mL with 0.5 mL volume per injection). The esophagus was divided into four quadrants and four to six injections were done at the upper part of the stricture area followed by another four to six injections into the stricture proper site. Dilation session was made after injections. Those patients who did not need endoscopic dilatation for 6 months were discharged. representing 54% and females were 23 (46%) ( Table 1) .
Statistical Analysis
Results
Demographic Data
Most of our cases were ingested caustic materials (caustic potash) accidently in 47 patients (94%) and only 3 patients (6%) were for suicidal purposes (one male and two females) ( Table 2 ). 
Endoscopic Assessment for Esophageal Stricture
As regard the location of the stricture, 9 patients (18%) showed upper-third stricture, 5 (10%) were mid-third, 6 (12%) were lower-third and most of cases; 30 (60%) were multiple strictures. The stricture was simple in 15 patients (30%) and complex in 35 patients (70%) ( Table 3 ).
Successful Treatment Modalities
Dilatation alone was successful in 34 patients (68%) and 5 patients (10%) treated with dilatation and injection of triamcinolone. 11 patients (22%) needed dilatation and stent placement and only one patient treated surgically due to failed previous modalities (Table 4 ) (Figures 1-3 ).
Complications of Endoscopic Dilatation and Stenting
Minor bleeding which was non-significant occurred during dilatation in 7 patients (14%). Retrosternal pain after stent placement was encountered in 4 patients, stent migration in 2 patients and minor upper GIT bleeding in 2 patients with stent placement ( Table 5 ).
Discussion
Caustic ingestion is seen most frequently in young kids between 1 -3 years older, with boys accounting for 50% to 62% of patients. Alkaline agents (mostly household bleaches) were more commonly ingested than were acids. Other products most often involved included automatic dishwasher agents, laundry detergents, swimming pool products, and toilet and oven cleaner. Esophageal burns due to ingestion of caustic materials were detected in 18% to 46% of children [15] . Corrosive esophageal strictures tend to be multi-segmented, rigid, tortuous, more extensive, being technically difficult to dilate, and with a higher rate of recurrence compared to esophageal obstructions of other causes [11] [18] [19] .
The need to repeat endoscopic dilatation sessions and the low rate of discharge confirm that fact and will be confirmed if compared to patients with other types of strictures.
The first step in managing post-corrosive esophageal strictures remains with an Inflatable balloon or a (Savary) bougie [3] [18] . According to Cox J G et al. [20] and Yamamoto H et al. [21] , there is no difference are shown between balloon and bougie in relief of dysphagia and/or return of disorder and no variations are shown within the risk of major complications like perforation, bleeding, and bacteremia. Moreover, the literature shows no important distinction between wire-guided dilators and polyurethane balloons in terms of affectivity and rate of complications [22] . Although most of the cases are completely treated with up to 5 sessions, about 10 % of cases need furthermore sessions to be free of symptoms [5] [22] .
In our study, we retrospectively reviewed 50 patients with post-corrosive esophageal strictures from September 2012 and September 2017. Most of patients were under the age of 10 years and this explained that the most common cause is accidental ingestion in young children, only in three patients, the cause was suicidal and in older ages (one male and two females). Our treatment strategy was to start with dilatation alone if failure occurred we used dilatation with injection of triamcinolone. If recurrence or refractory case we shifted to stent insertion and lastly if failed we proceeded to surgery. Dilatation was efficient in most cases with or without injection. Only 11 cases were refractory and treated by stent insertion which was successful except one case that needed surgery.
The optimal diameter of the esophageal lumen after dilatation is obtained by the patient's clinical conditions, considering the progress of dysphagia and/or nutritional status, and weight gain, Also an examination of the esophageal mucous membrane [1] [15] . Esophageal perforation is a fatal complication of endoscopic dilatation, with an incidence of 0.7% to 3.5% and is always regarded as a severe clinical condition [23] . In the current study, esophageal perforation, as a complication of dilatation was not encountered.
The intra-lesional injection of corticosteroids (triamcinolone) in more complex esophageal strictures has been highlighted in the literature. Its use is based on the reduction of inflammatory response, fibrosis, and the development of re-stenosis after dilatations, observed by the relief of symptoms, preservations of esophageal diameter during the session and prolongs the time between endoscopy sessions. However, the results are still heterogeneous and therefore the procedure isn't perpetually spare to stay the patency of the esophageal lumen [2] .
A randomized trial was performed to evaluate endoscopic dilatation with an injection of intra-lesional steroids and they concluded that dilatation with steroid injection therapy decreased the number of repeated sessions and also the [24] .
The rapid evolution of self-expanding and removable plastic stents allowed for a new treatment of strictures, with the benefit of decreasing numbers of dilatation sessions and keeping the esophagus patent for a long time, without the complications that usually associated with metal stents [25] .
A recent report published by Ham, et al., the study was conducted on 172 cases with a benign esophageal stricture and treated with self-expandable stents (SEPS), they reported a technical success rate of 98% and a clinical success rate of 45% with a rate of stent migration of 31% and concluded that SEPS are effective for the treatment of refractory esophageal strictures but the study needs more improvement to decrease the risk of early migration. Moreover, the stent has a high radial and axial force that may increase the risk of stent-related complications to the esophageal wall, such as severe bleeding [26] .
Conclusion
This study concluded that the endoscopic dilatation for post corrosive esophageal strictures remains the best option with satisfactory results and lower complications rate in spite of repeated sessions. Stent placement after repeated sessions in non responder is the second treatment modality of choice. Prevention is still the best treatment against post corrosive esophageal strictures through awareness and safe storage of corrosive substances.
Conflicts of Interest
All authors confirmed that there is no conflict of interest.
